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,V7hat is Claimed is: 



!• A method for fabricatilng a capacitor for an integrated 
circuit, comprising the following steps: 

a) interposing a difi^usion barrier layer between a 
substrate contact and a conductive oxidation resistant layer, 
at least said diffusion barrier layer and said conductive 
oxidation resistant layer form\ing a first electrode of said 
capacitor; and 



%0 



b) encompassing sidewfell^ ^bf^said diffusion barrier 
layer with an insulative lay4r, said insulating layer 
prohibited from overlying and ^underlying said diffusion 
barrier layer. 



2. The method as specified in Cl^im 1, further comprising 
the following steps: 



15 a) depositing a dielectric \ layer overlying said 

conductive oxidation resistant layer; 
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b) performing a high tiemperature anneal; 

c) preventing oxidatiom of said barrier layer during 
said step of performing; and 1 

d) depositing a second electrode overlying said 
dielectric layer, said dielectric layer electrically 
insulating said first and said kecond electrodes one from the 
other, 

3- The method as specified in Iciaim 2, further comprising: 

a) forming a plurality of 1 said capacitors having said 
first and said second electrodes ;l and 

b) providing electrical dommunication between said 
second electrodes of said plurality. 

4, The method as specified in Clalim 1, wherein said step of 
encompassing said sidewalls comprises depositing said 
insulative layer to overly said 1 substrate, wherein said 
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from a group of insulative 
nitiride and oxynitride. 



5. The method as specified in 
encompassing said sidewalls com] 



Claim 1, wherein said step of 
rises: 



a) depositing a first por'jzion of said insulative layer 
to overly said substrate; and 

b) depositing a second ^por'tyiboi,^ said insulative layer 
to overly said first portion, ^aid second portion having 
oxidation resistant properties. 



10 6. The method as specified in qlaim 5, further comprising 

planarizing said first portion. 



7. A method for forming a capacitor, comprising the 
following steps: 
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a) forming a first capacjitor electrode overlying a 
substrate contact; 



b) forming a dielectric 
electrode; 



.ayer overlying said first 



c) performing a high 



temper 



d) preventing oxidation of, 
said high temperature anneal ; 



ature anneal; 



id first electrode during 




e) forming a second electroc.e, wherein said dielectric 
layer electrically insulates saip first and said second 
electrodes. 



8. The method as specified in Claim 7, further comprising 
increasing a capacitance of said capacitor by selecting said 
dielectric material from a group 
dielectric constant greater than 
comprises Ba^Sr^^.^^TiOj, BaTiOj, SrT 
(Pb,La) (Zr,Ti)03, (Pb,La)Ti03, KNO3 



of materials having a 
50, wherein said group 
O3, PbTi03, Pb(Zr,Ti)03, 
and LiNbO,. 
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9. A method for fabricating 
following steps: 

a) depositing a thick 
substrate ; 



insulative layer overlying a 



b) forming an opening in s^id insulative layer in order 
to expose said substrate; 
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capacitor, comprising the 



forming a conduct i\|e pA^g^ in said opening, said 
conductive plug forming a f irsV-portion of a first electrode 



c) 



of said capacitor; 

d) providing a recess in sa 
of said insulative layer and a 
plug; 



;Ld opening between a surface 
£;urface of said conductive 



e) forming a conductive barrier layer, for preventing 
diffusion, in said recess such that said barrier layer is 
surrounded on sidewalls by said insvilative layer, said barrier 
layer overlying said conductive plug and forming a second 
portion of said first electrode; 
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f) forming a conductive I oxidation resistant layer 
overlying said barrier layer to fjorm a third portion of said 
first electrode; 

g) forming a dielectric layjer overlying said oxidation 
resistant layer; and 

h) forming a second electroe|e\Overlying said dielectric 
layer, said dielectric layer /electrically insulating said 
first and said second electrodes ob^e rrdm the other • 



m.0 



10. The method as specified in Claim 9, wherein said step of 
forming said dielectric layer compi*ises the following steps: 



a) applying temperatures c4: 
barrier layer; and 



pable of oxidizing said 



b) preventing said barrier la(yer from oxidizing during 
said step of applying. 
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11, The method as specified in Claim 9, further comprising 
the step of planarizing said insulative layer prior to forming 
said conductive plug. 



'03 



mo 



12 • The method as specified in Claim 9, wherein said step of 
forming said conductive plug coraEjrises depositing polysilicon 
to fill said opening. 



13. The method as specified in Cllaim 12, wherein said step of 
providing said recess comprises etching back a portion of said 



polysilicon to create said reces' 
layer. 



in said thick insulative 



14 • The method as specified in Claim 12, wherein said step of 
forming said conductive plug comprises planarizing said 
polysilicon to expose said insulativie layer. 
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15- The method as specified in 
the step of performing a chemical 
effect said step of planarizing 
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Claim 14, further comprising 
mechanical planarization to 



16. The method as specified in Claim 12, wherein said step of 
forming said conductive plug comprises etching back said 
polysilicon to expose said insulative layer. 



17. The method as specified ii\ Cl^/m^^^T"wherein said step of 
forming said conductive plug comprises selectively growing 
silicon in said opening. 



'lO 18. The method as specified in Claim 17, wherein said step of 

providing said recess comprises prohibiting said step of 



selectively growing silicon in saic 



recess. 



15 



19. The method as specified in Claim 
forming said thick insulative layer 
steps : 



9, wherein said step of 
comprises the following 
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a) depositing a first pcrtion of said insulative layer 
to overly the substrate; and 

b) depositing a second pcrtion of said insulative layer 
to overly said first portion, skid second portion capable of 
prohibiting oxygen penetration • 1 

20. The laethod as specified in Claim 9, wherein the step of 
forming said dielectric lay^) comprises forming said 
dielectric layer with a material A^ypj/fied as having a high 
dielectric constant. 

21. The method as specified in Claim 9, wherein the step of 
forming said barrier layer comprlises forming said barrier 
layer with tantalum. 1 

22. The method as specified in Claim 9, wherein the step of 
forming said oxidation resistant layer comprises forming said 
oxidation resistant layer with platJinum. 
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23. The method as specif ied lin Claim 9, wherein the step of 
forming a barrier layer comprlises: 

a) sputtering tantalum! to overly said conductive plug 
and said thick insulation layer; and 

b) removing portions ofl said tantalum to exposes said 
thick insulative layer while retaining said tantalum in said 

recess. 



24. The method as specified 
removing comprises performin 
planarization. 



plaim 23, wherein said step of 
a chemical mechanical 



25. The method as specified in Claim 9, wherein said step of 
forming said second electrode comprises sputtering platinum to 
overly said dielectric layer. 



26. The method as specified in Claim 9, wherein said step of 
forming said dielectric layer comprises depositing by chemical 
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vapor deposition a high dielectr 
materials comprising Ba^^Sr^^.j^j 
Pb(Zr,Ti)03, (Pb,La) (Zr,Ti)03, ( 



ic material from the group of 
3, BaTiOj, SrTiOj, PbTiOj, 
3>b,La)Ti03, KNO3, and LiNbOj. 



T:.0 



27. The method as specified in 
depositing said thick insulative 
material selected from the group 
and oxynitride. 
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::iaiin 9, wherein the step of 
layer comprises depositing a 
comprising oxide, nitride. 
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